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SPECIFICATION 



1 . Title of the Invention 

Wafer Polishing Method 



2. Claims 

(1) A wafer polishing method characterized by mirror- finish polishing of a wafer, 
wherein there is mirror-finish polishing of a wafer by means of a wafer and a 
polishing plate established on a window through which light passes, arranged in a 
way in which they are introduced to a chemical solution facing each other, coincident 
to light that passes through said window irradiating the polishing plate and the wafer, 
and relative motion generated between the polishing plate and the wafer. 
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[Cont'd from Rl] 

3 . Detailed Explanation of Invention 
[Industrial Field of Application] 

This invention concerns a polishing method that mirror-finish polishes a wafer. 
[Conventional Technology and Its Problems] 

In the conventional method used in mirror-finish polishing a wafer, the method of 
processing the wafer uses a polishing liquid in which a wafer of silicon dioxide, for 
example, is suspended in an alkaline chemical solution and forces a macromolecular 
material such as polyurethane as the main component, into the polishing plate by 
means of relative motion of the polishing plate and the wafer. In order to accelerate 
the processing speed in the conventional method, the force pressing on the polishing 
plate must be extreme. However, because the polishing plate is composed of a 
viscoelastic body of polyurethane, etc. and an extreme amount of force is applied to 
the edge surface, the result on the edge surface is compromised due to deterioration of 
the surface plane. 

Though there is also a chemical polishing method whereby a wafer is polished 
while immersed in the chemical solution, because of the tendency of the chemical 
solution to crystallize at etching speed, it has the substantial disadvantage of 
producing surface roughness. 

[Objective of Invention] 

The objective of this invention is to eliminate these disadvantages and to acquire a 
polishing method capable of mirror-finishing the surface of a wafer perfectly with 
processing efficiency. 

[Composition of Invention] 

This invention is a wafer polishing method characterized by mirror-finish 
polishing of a wafer, wherein there is mirror-finish polishing of a wafer by means of a 
wafer and a polishing plate established on a window through which light passes, 
arranged in a way in which they are introduced to a chemical solution facing each 
other, coincident to light that passes through said window irradiating the polishing 
plate and the wafer, and relative motion generated between the polishing plate and the 
wafer. 

61-270060 (2) 

This invention is based upon the idea that it is possible to produce a mechanically 
smooth, mirror-finished wafer surface by means of irradiation of light on the wafer 
and in the chemical solution, where the reaction speed of the wafer and chemical 
solution accelerates due to optical or thermal excitation of the wafer surface and/or 
the chemical solution, and to the introduction of the chemical solution to and 
generating relative motion between the polishing plate and the wafer. 

To be more precise in reference to the excitation of the wafer surface, when light 
wave length X \ has less than 1 .08 eV of silicon band gap energy, for example, it is 
difficult to thermally heat a low concentrate Si plate but absorption by means of an 
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[Cont'd from P.2] 

* independent carrier on a high concentration. Si plate is a way of substantially inducing 
thermal excitation, thus enabling an activity state. 

Likewise, when light wave length X 2 possesses more than 1 .08 eV of silicon band 
gap energy, not only is the Si plate thermally heated, but because it is possible to 
excite and activate solid-state internal electronics, an activity state of excitation is 
created without being restricted by a high or low concentration Si plate. 
Furthermore, when light wave length X 3 possesses more than 3.4 eV of Si T band 
transition energy, the pattern of the solid-state internal electronics of a Si plate is 
repeated, and an absorption coefficient (a) of light wave length X 3 (ultraviolet light) 
of Si greater than that on an order of lOVcm enables an excitation activity state only 
in the immediate vicinity of the surfaces of the electronics. 

As in the above, by optically or thermally exciting a wafer surface by means of 
light energy that irradiates a wafer, acceleration of the reaction speed of the polishing 
process becomes possible. 

[Working Example] 

Explanation of the working example of the polishing method of this invention is 
based upon the diagram. 

Figure 1 is a diagram used to explain the first working example of this invention 
and illustrates a case in which a single crystal silicon plate is used as a wafer. A 
polishing plate 5 that possesses windows 4 through which light partially passes is 
established between a wafer 2 fastened to a rotation-capable support plate 1 and a 
mercury lamp light source 3. On this polishing plate large numbers of apertures 3mm 
in diameter used as windows 4 are established 2mm apart on non-woven polyurethane 
material that is glued to a quartz glass plate. The polishing plate 5 is supported by a 
rotation-capable support column 7 inside the tank 6 which is made of a transparent 
material, and the polishing plate 5 and the process surface of the wafer 2 are inserted 
inside the tank so as to be immersed in a 1 molar solution of fluorinated sodium. 

The wafer 2 is pressed against the polishing plate 5 with a pressure of 10g/cm 2 
and, while the UV light 9 from the light source 3 irradiates the process surface of 
wafer 2, passing through windows 4 of the polishing plate 5, by means of rotation of 
the polishing plate 5 and the wafer in the direction indicated in the diagram, the wafer 
2 and the polishing plate 5 are set in relative motion and the wafer 2 is polished. By 
means of the irradiation of the UV light 9 the wafer 2 and the chemical solution 8 
attain an activated state of excitation and because a reaction is easily achieved 
reaction speed increases, then, in order to abrade the surface of the wafer 2 with the 
polishing plate 5, the mechanical process is performed with the surface immersed 
which enables an increase in the processing speed while mirror-finishing the wafer. 

When compared to a case in which a light source is not used, this working 
example was able to increase the processing speed 5-fold and both a surface cleaning 
and an excellent mirror finish were obtained. 

In the working example above, the wafer is pressed against the polishing plate, 
polished, and a chemical solution utilized for its lubricating effect, however, it is best 
to use a method that lubricates the wafer surface that is not glued to the polishing 
plate. 
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[Cont'd from R2J 

Again, in the working example above and relative to the Si wafer, it is possible to 
use the method of this invention with other semiconductor single crystal substrates as 
well, such as GA, As, and InP. 

Furthermore, as shown by the working example above, this invention is one that 
is not restricted but an appropriate selection and acquisition of type of light source, 
polishing plate materials, etc., is necessary. 

[Results of Invention] 

In the conventional method, in order to polish a wafer being held with high 
pressure, a polishing liquid is introduced to the viscoelastic polishing plate made of a 
macromolecular material such as polyurethane, etc. and, even though all wafers may 
receive a mirror finish, the large surface planes deteriorate. With this invention's 

61-270060 (3) 

method, the wafer surface and/or the chemical solution is excited and activated not by 
a large amount of pressure but by light energy, processing speed accelerates due to an 
increase in reaction speed, and because it is possible to produce a mirror finish on a 
surface by abrading a wafer surface, it is possible to accurately and efficiently acquire 
a wafer with a superior surface plane. 

4. Brief Explanation of Illustration 

6 Tank 

1 Support Substrate 

8 Chemical Solution 
4 Window 

2 Wafer 
9 Light 

5 Polishing Plate 

3 Light Source 

Figure 1 

Figure No. 1 is an illustration that shows the condition of polishing by means of 
the polishing method of this invention. 
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Abstract of J P61 270060 

PURPOSE:To polish a wafer into mirror- 
finishing, by setting up the wafer and an 
abrasive plate provided with a window 
transmitting light so as to be opposed via a 
chemical solution, while making the wafer and 
the abrasive plate perform their relative motion 
via the chemical solution while irradiating the 
light to the chemical solution and the wafer 
through the said window. 
CONSTITUTION:A wafer 2 is pressed to an 
abrasive plate 5 with a pressure of about 
10g/cm<2>, and the wafer 2 and the abrasive 
plate 5 are rotated in an arrow direction via a 
chemical solution 8 kept in a tank 6 while 
irradiating ultraviolet rays 9 on a polishing 
surface of the wafer 2 through each window 4 
of the abrasive plate, with this operation, the 
wafer 2 and the abrasive plate 5 start their 
relative motion, thus the wafer is polished. 
With irradiation of the ultraviolet rays 9, the 
wafer and/or the chemical solution 8 come into 
a state of being excited and activated, 
therefore they are easy to react so that a 
reaction velocity goes up and, what is more, a 
surface of the water 2 is subjected to friction, 
thus the surface is mechanically processed so 
smooth enough, making a removal rate 
increasable while polishing the wafer into 
mirror-finishing. 
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